Canadian randomized trial of hemoglobin maintenance to prevent or delay left ventricular mass growth in patients with CKD.
This randomized clinical trial is designed to assess whether the prevention and/or correction of anemia, by immediate versus delayed treatment with erythropoietin alfa in patients with chronic kidney disease, would delay left ventricular (LV) growth. Study design and sample size calculations were based on previously published Canadian data. One hundred seventy-two patients were randomly assigned. The treatment group received therapy with erythropoietin alfa subcutaneously to maintain or achieve hemoglobin (Hgb) level targets of 12.0 to 14.0 g/dL (120 to 140 g/L). The control/delayed treatment group had Hgb levels of 9.0 +/- 0.5 g/dL (90 +/- 5 g/L) before therapy was started: target level was 9.0 to 10.5 g/dL (90 to 105 g/L). Optimal blood pressure and parathyroid hormone, calcium, and phosphate level targets were prescribed; all patients were iron replete. The primary end point is LV growth at 24 months. One hundred fifty-two patients were eligible for the intention-to-treat analysis: mean age was 57 years, 30% were women, 38% had diabetes, and median glomerular filtration rate was 29 mL/min (0.48 mL/s; range, 12 to 55 mL/min [0.20 to 0.92 mL/s]). Blood pressure and angiotensin-converting enzyme inhibitor/angiotensin receptor blocker use were similar in the control/delayed treatment and treatment groups at baseline. Erythropoietin therapy was administered to 77 of 78 patients in the treatment group, with a median final dose of 2,000 IU/wk. Sixteen patients in the control/delayed treatment group were administered erythropoietin at a median final dose of 3,000 IU/wk. There was no statistically significant difference between groups for the primary outcome of mean change in LV mass index (LVMI) from baseline to 24 months, which was 5.21 +/- 30.3 g/m2 in the control/delayed treatment group versus 0.37 +/- 25.0 g/m2 in the treatment group. Absolute mean difference between groups was 4.85 g/m2 (95% confidence interval, -4.0 to 13.7; P = 0.28). Mean Hgb level was greater in the treatment group throughout the study and at study end was 12.75 g/dL (127.5 g/L in treatment group versus 11.46 g/dL [114.6 g/L] in control/delayed treatment group; P = 0.0001). LV growth occurred in 20.1% in the treatment group versus 31% in the control/delayed treatment group (P = 0.136). In patients with a stable Hgb level, mean LVMI did not change (-0.25 +/- 26.7 g/m2), but it increased in those with decreasing Hgb levels (19.3 +/- 28.2 g/m2; P = 0.002). This trial describes disparity between observational and randomized controlled trial data: observed and randomly assigned Hgb level and LVMI are not linked; thus, there is strong evidence that the association between Hgb level and LVMI likely is not causal. Large randomized controlled trials with unselected patients, using morbidity and mortality as outcomes, are needed.